ABSTRACT
histology. Glu, 20mM Taurine, 25uM Blebbistatin) and digestion with collagenase solution (collagenase 7 type II, Worthington 240U/mg), the ventricular myocytes were separated using a fine scalpel and Histological stains and subsequent analysis were conducted as described previously by our harvesting, fixed in 4% paraformaldehyde and dehydrated overnight in 30% sucrose solution.
4
Sections of the heart were sliced along the transverse axis into 2-mm-thick sections, frozen in 1 5 OCT, cryosectioned at 5 microns, and stained with appropriate primary and secondary 1 6
antibodies. Immunofluorescent images were collected by a Zeiss Axio Imager M1 upright Elements software. Only animals that did not survive the MI surgery (<20% mortality) were excluded from the 2 2 study. Animal numbers used are reported for each experiment as well as the exact total number cytometry on either bone marrow cells or non-myocytes from the heart (Fig.1B and 1C ). 
Rosa26
GFP mice. When adult mice were pulsed daily with tamoxifen for one week and studied 7 2 days later, there was extensive recombination in the heart (Suppl. Fig. 2A were essentially negative for GFP (Suppl. Fig 2B) . These results could be due to insufficient Cre of the mERCremER transgene, indicating that the relative inefficiency of recombination was not 1 5 due to different subsets of promoter activity in subpopulations of Sca-1 + cells (Suppl. Fig. 2F ).
6
We therefore tested a third reporter strain. In studies of gastric stem cells(40) the Rosa26-
tdTomato mouse line was identified as a highly sensitive Cre reporter strain. Thus, we cross-bred marrow compartment of 0.25-2% in response to tamoxifen treatment ( Fig. 2A and B) . Additionally, we were able to detect a population of tdTomato + cells in the bone marrow that was Fig. 2A) . tdTomato, in a pattern that suggested a vascular distribution (Fig. 3A) . Co-staining for marker NG2 and tdTomato. There was occasional co-labeling of NG2 and tdTomato, but in
most instances, these were adjacent cells (Fig. 3C ). TdTomato was not identified in any expression in tissues known to express Sca-1 (liver, kidney, ileum, lung) confirmed the presence 2 0
of tdTomato + cells, predominately in an endothelial pattern, whereas tdTomato expression was 2 1 absent in tissue from animals that did not receive tamoxifen (Suppl. Fig. 3 ). tamoxifen, while control mice were not exposed, followed by a 7-day chase period. The mice 5 then underwent myocardial infarction, induced by permanent ligation of the left coronary artery.
Mice were euthanized approximately 6 months after infarction for examination of the heart ( cardiomyocytes at baseline before injury. We detected 6 tdTomato + cardiomyocytes from 5 mice, hearts. This accounts for an average of 0.007% tdTomato + cardiomyocytes (Fig. 4C and Suppl. exposed to tamoxifen, demonstrating that this is not a leaky tracing system. line where a tamoxifen-inducible Cre-recombinase was inserted into the endogenous Ly6a locus. meaning the promoter fragment is active in cells that normally do not express Sca-1(27). Uchida et al. and our study, the first study used a short promoter fragment that was known to cannot rule out this possibility, it is likely of no relevance given the extremely low overall rate of 1 7 cardiomyocyte labeling.
8
A third problem that might limit interpretation of genetic lineage tracing strategies is incomplete activity of Cre recombinase giving rise to false negative cells. We acknowledge that our 2 0 recombination rates in the bone marrow were lower than expected, considering that the majority non-cardiomyocytes in the heart, further validating our assay. Moreover, using our rigorous 1 3 approach of isolating adult cardiomyocytes from the heart to unambiguously assess tdTomato 1 4 status, we did not detect a single tdTomato + cardiomyocyte in animals that were not subjected to 1 5 tamoxifen, indicating a lack of leakiness of the inducible Cre recombinase.
6
In conclusion, we did not find evidence that in the adult heart, cardiomyocytes are derived in the heart. Although there is no orthologue for Sca-1 in the human genome, the perivascular Sca- Figure legends marrow by flow cytometry, whereas homozygous Sca-1 mCm/mCm did not express Sca-1 protein.
1
This confirms correct targeting of the target locus. C) Heterozygous animals showed regular Sca-
1 staining in the heart by flow cytometry, whereas homozygous Sca-1 mCm/mCm hearts did not were cross-bred to a Cre-dependent tdTomato reporter line and treated with tamoxifen via daily IP injections for one week. Experiments shown in B-E were performed after a one week chase 2 8 period. B) Tamoxifen administration resulted in labeling of bone marrow (BM) stem cells (Sca- ligation was performed after a wash-out period of another 7 days and hearts were harvested after 
